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A semiconductor device comprising: 
a semiconductor substrate; 

a MOS trans is tor/ which is formed on the semiconductor 
substrate and includes a first diffusion region; 

a first isolation region which isolates the MOS 
transistor from otfter MOS transistors on the semiconductor 
substrate; 

a second isolation region formed between the N-type MOS 
transistor and tjhe first isolation region; 

a silicid^ layer formed on a surface of the semiconductor 
substrate excluding the first and second isolation regions; 

a seconp diffusion region which is formed in a region 
isolated by j. he second isolation region and makes up a lateral 
bipolar transistor together with a well in the semiconductor 
substrate/ and 

a tzhird diffusion region which is formed at a deeper 
positiorf of the first diffusion region near the second isolation 
region/and makes up a Zener diode by the PN junction together 
with jche first diffusion region of the MOS transistor. 



The semiconductor device as defined in claim 1, 
whe£§S9i^ihe impurity concentration of the third diffusion 
25 region is set to a valH^eft ablina a breakdown start voltage of 
the Zener diode to be lower than a breSFtedQwn start voltage of 
the MOS transistor. 
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3. The semiconductor device as defined in claim 1, wherein: 
an NPN lVteral bipolar transistor is formed by the first 

and second dif firfeion regions which are N-type diffusion regions 
and a P-type w\ll which is formed in the semiconductor 
substrate; 

the MOS transYLstor having the first diffusion region is 
an N-type MOS transistor which sets a potential of a pad to a 
low potential; and 

the third diffusion region which makes up the Zener diode 
by the junction with tl^ first diffusion region is a P-type 
diffusion region. 

4. The semiconductor de^.ce as defined in claim 1, wherein: 
a PNP lateral bipolar Vransistor is formed by the first 

and second diffusion regions wnich are P-type diffusion regions 
and an N-type well which is\ formed in the semiconductor 
substrate; 

the MOS transistor having the first diffusion region is 
a P-type MOS transistor which set^s a potential of a pad to a 
high potential; and 

the third diffusion region whibh makes up the Zener diode 
by the junction with the first diffusion region is an N-type 
diffusion region, 

5. The semiconductor device as defined in claim 1, further 
comprising: 
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a fourth diffusion region which is provided between the 
silicide l\yer and the third diffusion region and makes up a 
Schottky dicMe together with the silicide layer. 
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6. The semiconductor device as defined in claim 3, further 
comprising: 

fourth and f&Lfth diffusion regions formed between the 
silicide layer and \the third diffusion region, 

wherein the third , fourth, and fifth diffusion regions 
make up a PNP bipolarVtransistor • 

7. The semiconductor ^evice as defined in claim 4, further 
comprising: 

fourth and fifth diffusion regions formed between the 
silicide layer and the thim diffusion region, 

wherein the third, fou\th and fifth diffusion regions 
make up an NPN bipolar transistor. 



\8. A method of fabricating a semiconductor device comprising 
20 the steps of: 

forming a first isolation region which isolates a MOS 
transistor to be formed on a semiconductor substrate from other 
MOS trans is tors ; 

forming a second isolation region between the first 
25 isolation region and a reglLon in which the MOS transistor is 
to be formed; Q^s 

forming a P-type well and an N-type well in the 
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semiconductor substra 
forming a first 



te; 

diffusion region of the MOS transistor 



in a part of the P-type and N-type wells near the boundary of 



the P-type and N-type 
forming a second 
bipolar transistor tog 



forming a third 
diode by the PN junct 



wells of the semiconductor substrate; 
diffusion region which make up a lateral 
father with one of the P-type well and the 
N-type well of the semi conductor substrate in a region isolated 
by the second isolation region; 

diffusion region which makes up a Zener 
::.on together with the first diffusion 



region of the MOS transistor, in a region near the second 



isolation region and a 
region; and 

forming a silicide 



deeper part of the first diffusion 



layer on a surface of the semiconductor 



substrate excluding the first and second isolation regions. 

9. The method of fabricating a semiconductor device as 
defined in claim 8, 

wherein the impurijty concentration of the third diffusion 

enabling a breakdown start voltage of 
the Zener diode to be l(|>wer than a breakdown start voltage of 
the MOS transistor. 



10. The method of fabricating a semiconductor device as 
defined in claim 8, further comprising: 

a step of forminc a fourth diffusion region which is 
provided between the silicide layer and the third diffusion 
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region and makes up a Schott 
layer. 



y diode together with the silicide 



11. The method of fabricating a semiconductor device as 
defined in claim 10, 

wherein the third and fourth diffusion regions are formed 
by forming a mask on the sem. [conductor substrate and using the 
mask to dope the semiconductor substrate with impurities. 

12. The method of fabricating a semiconductor device as 
defined in claim 8, wherein: 

an NPN lateral bipolar transistor is formed by the first 
and second diffusion regions which are N-type diffusion regions 
and the P-type well which is formed in the semiconductor 
substrate; 

the MOS transistor having the first diffusion region is 
an N-type MOS transistor whi<ph sets a potential of a pad to a 
low potential; and 

the third diffusion region which makes up the Zener diode 
by the junction with the first diffusion region is a P-type 
diffusion region. 
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The method of fabricating a semiconductor device as 



defined in claim 12 , further comprising: 

a step of forming fourth and fifth diffusion regions 
between the silicide layer and the third diffusion region, 

wherein the third, fourth, and fifth diffusion regions 
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make up a PNP bipolar transistor 
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14. The method of fabr 
defined in claim 12, wher^ 

a P-type MOS trans is 
pad to a high potential is 

a diffusion resis 
P-type MOS transistor and 

the diffusion resis 
the third diffusion regiori 



stance 



ating a semiconductor device as 
in: 

or which sets the potential of the 
further provided; 
connected between a drain of the 
the pad is provided; and 
ta(nce is formed in the step of forming 



a PNP lateral bipolar 
and second diffusion regions 
and the N-type well which 
substrate; 

the MOS transistor ha 



15. The method of fabricating a semiconductor device as 
defined in claim 8, 

transistor is formed by the first 
which are P-type diffusion regions 
is formed in the semiconductor 



iving the first diffusion region is 
a P-type MOS transistor which sets a potential of a pad to a 
high potential; and 

the third diffusion rejgion which makes up the Zener diode 
by the junction with the first diffusion region is an N-type 



diffusion region. 



25 16. The method of fabricating a semiconductor device as 
defined in claim 15, furthfer comprising: 

a step of forming f c urth and fifth diffusion regions 
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between the silicide layer and the third diffusion region, 
wherein the third, fourth, and fifth diffusion regions 



make up an NPN bipolai 



transistor. 



a diffusion resi 
N-type MOS transistor 



17. The method of i abricating a semiconductor device as 
defined in claim 15, wherein: 

an N-type MOS transistor which sets the potential of the 
pad to a low potent ia!. is further provided; 

stance connected between a drain of the 
and the pad is provided; and 
the diffusion resistance is formed in the step of forming 
the third diffusion region. 

18. The method of fabricating a semiconductor device as 
defined in claim 13, 

r fourth and fifth diffusion regions are 
formed by forming a mask on the semiconductor substrate and 
using the mask to dope the semiconductor substrate with 



wherein the third 



impurities . 



19. The method of fabricating a semiconductor device as 
defined in claim 16, 

wherein the third fourth and fifth diffusion regions are 
formed by forming a mask on the semiconductor substrate and 
using the mask to dope the semiconductor substrate with 
impurities . 



47 



"2^. A semiconductor device comprising: 
a semiconductor substrate; 

a MOS transistor which is formed on the semiconductor 
substrate and inotludes a first diffusion region; 

a first isolation region which isolates the MOS 
transistor from orjier MOS transistors on the semiconductor 
substrate; 

a second isolation region formed between the MOS 
transistor and the fArst isolation region; 

a second diffusion region which is formed in a region 
isolated by the second insolation region and makes up a lateral 
bipolar transistor together with a well in the semiconductor 
substrate; 

a third diffusion rfegion which is formed between the 
second isolation region and the first diffusion region and near 
a surface of the semiconductor substrate and makes up a Zener 
diode by the PN junction together with the first diffusion 
region of the MOS transistor A and 

a silicide layer formed on a surface of the semiconductor 
substrate excluding the first and second isolation regions and 
a region connecting the first and third diffusion regions. 



21. Tnfe ,,, *^§|riiconductor device as defined in claim 20, 

wherein the imp&^iJyjconcentration of the third diffusion 
region is set to a value enabliiig ,,,,,, &*J^reakdown start voltage of 
the Zener diode to be lower than a breakdo^fr*§£art voltage of 
the MOS transistor. 



48 



□ 

*0 10 

m 

01 



22 . The semiconductor device as defined in claim 21, wherein: 
an NPN lateral bipolar transistor is formed by the first 
and second diffusion regions which are N-type diffusion regions 
and a P-type we\l which is formed in the semiconductor 
substrate; 

the MOS transistor having the first diffusion region is 
an N-type MOS transistor which sets a potential of a pad to a 
low potential; and 

the third dif fusioft region which makes up the Zener diode 
by the junction with the\first diffusion region is a P-type 
diffusion region. 
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23. The semiconductor device as defined in claim 21, wherein: 
a PNP lateral bipolar transistor is formed by the first 
and second diffusion regions whish are P-type diffusion regions 
and an N-type well which is ^prmed in the semiconductor 
substrate; 

the MOS transistor having th& first diffusion region is 
a P-type MOS transistor which sets \i potential of a pad to a 
high potential; and 

the third diffusion region which Ihakes up the Zener diode 
by the junction with the first diffusic^i region is an N-type 
diffusion region. 
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>4 . A method of fabricating a semiconductor device comprising 
the steps/'of: 
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forming a first isolation region which isolates a MOS 
transistor to be formed on/a semiconductor substrate from other 
MOS trans is tors ; 

forming a second/ isolation region between the first 
5 isolation region and f region in which the MOS transistor is 
to be formed; 

forming a P-/type well and an N-type well in the 
semiconductor substrate ; 
.„. forming a fi^rst diffusion region of the MOS transistor 

i 10 in a part of the/ P-type wells and the N-type well near the 
! boundary of the P-type and N-type wells of the semiconductor 

- J substrate; 

3 

3 forming a^ second diffusion region which make up a lateral 

bipolar trans i'stor together with one of the P-type well and the 
N-type well of the semiconductor substrate in a region isolated 
by the second isolation region; 

formiiig a third diffusion region which makes up a Zener 
diode by tpe PN junction together with the first diffusion 
region of/ the MOS transistor, between the second isolation 
20 region anti the first diffusion region and near a surface of the 
semiconductor substrate and; and 

forming a silicide layer on a surface of the semiconductor 
substrate excluding the first and second isolation regions and 
a region connecting the first and third diffusion regions. 
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